1. Introduction {#sec1}
===============

Immunoglobulin G4-related disease (IgG4-RD) is a systemic fibro-inflammatory disease of unknown etiology that involves single or multiple organs, characterized by lymphoproliferation with infiltration of IgG4-positive plasma cells. It can mimic malignant, infectious, and inflammatory disorders.[@bib1]^,^[@bib2] Multiple diagnostic criteria concerning different organs involvement are available in literature, but the most commonly adapted for general use is the comprehensive diagnostic criteria of IgG4-RD introduced in 2011.[@bib3] Eye related cases can manifest in multiple ways,[@bib4] with the increase in knowledge, further diagnostic criteria for ophthalmic use was developed in 2014.[@bib5] Histopathology is always the key to diagnosis.[@bib6] Lacrimal gland involvement is common, but lacrimal sac involvement of IgG4-RD is rare, with only 9 cases reported in literature.[@bib7] We present the first case in Chinese population of lacrimal sac definite Immunoglobulin G4-related ophthalmic disease (IgG4-ROD), which is also first reported in the South Asia area.[@bib5]

1.1. Case report {#sec1.1}
----------------

A 67-year old Chinese male with a history of primary open angle glaucoma presented to our clinic with a 3-month history of swelling over the left lacrimal sac region. It was symptomatic with epiphoria and sticky discharge. The swelling was non tender, and patient declined any history of trauma or injury. Examination revealed a firm swelling over the lacrimal sac to nasolacrimal duct area, with regurgitation over the left punctum upon massage of the nasolacrimal sac. There were no signs of dacryocystitis or cellulitis, and other ocular examinations were unremarkable except bilateral glaucomatous discs. Syringing was non-patent over the left side, but patent over the right side. Imaging was arranged to further evaluate the condition. Contrast Computed Tomography revealed an \~1cm hyperdense shadow over the left nasolacrimal sac to duct area, with no evidence of calcification or surrounding bony destruction ([Fig. 1](#fig1){ref-type="fig"}). Left external dacryocystorhinostomy with both diagnostic and therapeutic intent was performed. A lumpy lacrimal sac wall was found intraoperatively, and biopsy was taken for histopathological evaluation. Microscopic evaluation showed dense mixed inflammatory cell infiltrate rich in plasma cells ([Fig. 2](#fig2){ref-type="fig"}, [Fig. 3](#fig3){ref-type="fig"}). On immunostaining, the IgG4/IgG ratio was greater than 40%, with IgG4+ plasma cell count of 80--100/High Power Field (HPF) ([Fig. 4](#fig4){ref-type="fig"}, [Fig. 5](#fig5){ref-type="fig"}). There was no evidence of light chain restriction or other lymphoma features. Serum IgG4 level was 2.456 g/L (reference range: 0.168--1.000). Concluding all these investigation results with the diagnostic criteria, this patient was diagnosed of definite IgG4-ROD. Systemic screening by general physical examinations over the salivary glands, cervical and axillary lymph nodes, respiratory and abdominal systems; with the help of chest radiography, liver and renal function blood tests, did not reveal any extra-orbital involvement, and patient declined whole body imaging to look for other organs' involvement. Patient was offered conservative treatment, without starting any steroid therapy. Post-operatively, patient symptoms improved, and there was no recurrence of the disease, nor other orbital or lacrimal gland involvement on 6th month follow-up.Fig. 1Computed Tomography scan of orbit. Serial cut showing left dacryocystocele without calcification or surrounding bone erosion.Fig. 1Fig. 2Hematoxylin-eosin staining of the left lacrimal sac wall demonstrated lymphoplasmacytic infiltration of the epithelium. (Magnification X 10).Fig. 2Fig. 3Hematoxylin-eosin staining of the left lacrimal sac wall showing dense lymphoplasmacytic infiltration. (Magnification X40).Fig. 3Fig. 4Immunostaining of the left lacrimal sac wall. Brown color outlines the immunoglobulin G. (Magnification X40). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)Fig. 4Fig. 5Immunostaining of the left lacrimal sac wall. Brown color highlights immunoglobulin G4 showing intensely stained Immunoglobulin G4-positive plasma cells (Magnification X40). (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)Fig. 5

2. Discussion {#sec2}
=============

IgG4-RD is less commonly reported in Chinese population, to the best of our knowledge, this is the first case of biopsy proven lacrimal sac involvement of IgG4-ROD in the Chinese population reported in the English literature. Detailed search was done by searching on Pubmed, EMBASE and Medline via Ovid SP with the following terms: \["lacrimal sac" OR "dacryocystocele" OR "dacryocystitis"\] AND "Immunoglobulin G4". Results were reviewed, and articles were gone through for potential reported cases. Searching done on Jan 1, 2019 revealed no reported case of Chinese origin patient with IgG4 related lacrimal sac tumor or dacryocystocele or dacryocystitis. IgG4-RD studies focused on Chinese population were particularly searched. Few prospective large studies of IgG4-RD conducted in China published in the English literature showed some cases of typical orbital and lacrimal gland involvement, but none at the lacrimal sac.[@bib8], [@bib9], [@bib10], [@bib11] Literature in Chinese with English abstract were also included. One study which presented 17 cases did not get any subject with lacrimal sac involvement.[@bib12] Another large series with of 346 patients, which reported rare features of IgG4-RD, was also lack of cases with lacrimal sac involvement.[@bib13] Back to our reported case\'s local data in Hong Kong, the cohort up to the end of 2016 on IgG4-RD was also reviewed, and there were no cases of lacrimal sac involvement.[@bib14]

Approaching from the lesion site, lacrimal sac tumor was searched in the literature hoping to find related IgG4-ROD case reports on lacrimal sac IgG4. Although lacrimal sac tumor is rare and only \<1000 cases reported in literature,[@bib15] the majority were epithelial in origin, with squamous cell carcinoma being the commonest.[@bib15], [@bib16], [@bib17], [@bib18], [@bib19] Lymphoid origin is even less, and none reported as a case of IgG4-RD.[@bib15], [@bib16], [@bib17], [@bib18], [@bib19] Particular publications on lacrimal sac tumor focused among Chinese population were also searched.[@bib20]^,^[@bib21] The largest reported single case series in literature on 90 cases of lacrimal sac tumor, was on Chinese population, and there were no reported case of lacrimal sac IgG4-ROD.[@bib21]

In this case report, we presented the details of an IgG4-ROD case with biopsy proven lacrimal sac involvement, both clinicopathologically and radiologically. The definitive diagnosis of IgG4-related ophthalmic disease was based on the findings of lacrimal sac swelling on imaging, IgG4-positive lymphoplasmacytes with 80--100 IgG4 plasma cells/HPF, and elevated serum IgG4 levels. There was no further case report found in literature after Takahashi\'s publication,[@bib7] and our report act as the next one. Cases reported by Takahashi,[@bib7] Sogabe,[@bib22] Marunaka,[@bib23] Kase,[@bib24] Suzuki,[@bib25] were recruited in Japan. Ginat\'s cases were retrieved from imaging database in United States of America,[@bib26] whereas Batra\'s case was in United Kingdom.[@bib27] Our case enhanced the lacrimal sac IgG4-ROD series with the first Chinese patient on literature, as well as first case reported from South Asia.

Previously reported cases mainly focused on the site of involvement, with some inadequate clinical and laboratory details for diagnosis. Eosinophilic angiocentric fibrosis or lymphoma secondary to IgG4-RD were found among them.[@bib7] When compared our case with those reported, Batra\'s case was the most similar.[@bib27] Both patients had history of glaucoma, presented unilaterally, with atypical dacryocystitis picture not responsive to topical antibiotics, and no systemic treatment given for the disease, nor any steroid. In our patient, only the lacrimal sac was involved without other organs involvement clinically, which is not common in IgG4-RD. However, IgG4-ROD without systemic or other organ involvement was also reported in other case series.[@bib28] Whether lacrimal sac IgG4-ROD is pathophysiologically a milder form of IgG4-RD, that usually does not have systemic involvement, making it under-diagnosed by physicians and under-reported in literature, should be observed in the future. Future studies with more cases is needed to let us understand more about this disease entity.

3. Conclusion {#sec3}
=============

This is the first reported case of biopsy proven lacrimal sac definite IgG4-ROD in Chinese patient on English literature. The pathology of IgG4 immune process in lacrimal sac wall is still under investigation, and is too early to draw any conclusion with the limited number of reported case.
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